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Fig. 1. Graph of the effusion volume as a function of MOAKS Hoff a-syn-
ovitis grade.
Fig. Graph. of the Software Score as a function of MOAKS Hoffa-synovitis
grade.
Abstracts / Osteoarthritis and Cartilage 22 (2014) S57–S489 S263Conclusions: The quantitative features of 3D WE DESS images are dif-
ferent between subjects with pain and those that will not develop
symptomatic pain. Furthermore, the lack of signal contrast between
cartilage and surrounding tissue as well as the presence of abnormal
cartilage thickness in the patella and abnormal bone shape (curvature)
are strong predictors the imminent onset of frequent knee pain. Based
on these results it is possible to use qMRI to select patients that will
develop chronic pain in the next year.
Fig. 1. Receiver operative curve (ROC) for the models that separates cases-
and-controls. Left. discriminant model at the lime of recoding pain
symptoms on most days for the lust 12 months. Right, model ROC of the
year prior to recording the symptomatic pain.
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Purpose: Effusion-synovitis of the knee, the collection of excessive ﬂuid
in the joint, is a common feature of OA and can be visualized with MRI.
Several studies have documented semi-quantitative and quantitative
methods for assessing this feature in the knee. Automated image pro-
cessing software methods have been developed to measure cartilage,
bone marrow lesions, and osteophytes, however these techniques have
not been employed for effusion-synovitis. A quantitative measure of
effusion-synovitis volume is potentially more objective and responsive
to change in longitudinal studies. The goal of the present study was to
document and provide criterion validation for a semi-automated,
software method to measure effusion-synovitis of the knee in OA.
Methods: Forty subjects were selected from the Osteoarthritis Initiative
(OAI), amulticenter cohort of 4796participantswithor at risk forkneeOA.
Axial 3T DESS MRI images of the knee were analyzed. A software tech-
nique using a thresholding algorithm was used to highlight areas of
increased signal intensity. From the highlighted region, a reader selected
areas corresponding to synovialﬂuid on all slices, whichwere summed to
produce the volume measurement. The reading time per knee was also
recorded. The correspondence between the MOAKS score and the quan-
titative assessment was measuring using Spearman’s rank correlation.
Results: Patients had an average age of 65.8 years at baseline, and 50%
were female, and an average BMI of 29.0 at baseline. Figure 1 is a graph of
the software-determined total effusion-synovitis volume versus the
MOAKS score. The MOAKS score was distributed as follows: 0: n ¼ 2, 1: n
¼ 10, 2: n¼ 18, 3: n¼ 10. Themethodwas efﬁcient, requiring less than 10
minutes per knee. Effusion-synovitis volume by quantitative assessment
correlated moderately with MOAKS effusion-synovitis scores (r ¼ .57).
The ANOVA used to test for differences in mean volume by MOAKS levels
was signiﬁcant (p ¼ .0004). Using the Tukey method, all pair-wise
comparisons were signiﬁcant at p< .05 except those involvingMOAKS¼
0, (n ¼ 2) and the difference between MOAKS 1 and 2.
Conclusions: We have documented a semi-automated software
method for measuring the volume of effusion-synovitis in patients with
OA of the knee, and provided evidence of critrion validity through
comparison with the a current standard for scoring effusion, MOAKS.
Effusion-synovitis volume correlated moderately with MOAKS scoreand we found little difference in volume between MOAKS scores of 1
and 2. This could be due to our limited sample size or to differences in
slice selection compared toMOAKS scoring. Future studies with a larger
sample size will clarify our results. To our knowledge this is the ﬁrst
automated image processing method to measure effusion-synovitis of
the OA knee. An efﬁcient and quantitative measure of this feature in
knee OA has the potential to increase objectivity and responsiveness
and decrease reader time in trials and large cohort studies, all of which
could impact study power and cost.
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Purpose: Hoffa-synovitis can be seen in impingement or friction syn-
dromes aswell as patellarmaltracking. It is also used as a sensitive but not
speciﬁc surrogate MRI marker for synovitis in OA. Indeed several studies
have described qualitative approaches for measuring Hoffa-synovitis in
OA. Aquantitativemeasure forHoffa-synovitis not currently available, but
may provide unique information and potentially be sensitive to change.
